Background: The presence of a fistula has usually been a factor predicting high conversion and complication rates following laparoscopic procedures for Crohn's disease and diverticulitis.
INTRODUCTION
Laparoscopic resections in diverticulitis and Crohn's disease have been shown to be safe and effective with considerable benefits to patients. [1] [2] [3] In most series that have been published so far, the presence of a fistula has usually been associated with a high conversion rate and a high rate of complications. 4 -6 The exact mechanism of fistula formation in Crohn's disease is still not clear, but both Crohn' disease and diverticulitis result from the extension of transmural inflammation into adjacent tissues. The fistula is internal if the communication is with another intraabdominal organ or external if it is with the skin. 7 Usually only 1 diseased bowel segment is present, and the other bowel segment or the other organ is a "victim" of the process of extension. 8 In some patients, the fistula may be the sole indication for the procedure, but usually enteroenteric or enterocolic fistulas are incidental operative findings. 7 
METHODS
The data were retrospectively collected from the medical case notes of the patients who had undergone laparoscopic surgery for bowel fistulas secondary to inflammatory conditions of the small and large intestine. A single surgeon carried out these procedures in the period between 1991 and 2001. All procedures were laparoscopicassisted. The bowel was mobilized intracorporeally and then exteriorized through a 5-cm to 7-cm incision in the iliac fossae or through the lower end of a previous midline incision. The mesenteric vascular division and bowel resection was then carried out extracorporeally. Recently, the vascular division has been carried out intracorporeally. Bowel anastomosis was carried out either by a handsewn or stapled technique. In cases of left-sided resections, the rectum was stapled at the appropriate length, the diseased segment was exteriorized, the proximal bowel was stapled, a CEEA anvil was introduced into the proximal bowel loop, the bowel was then restored back into the abdomen, and pneumoperitoneum was reintroduced. The stapler was then introduced through the rectum and bowel continuity established. "Stapled fistulectomy" (Figure 1 ) was carried out by dissecting the plane between the diseased bowel segment and the victim bowel/organ, the fistula was identified, and an Endo-GIA stapler was used to transect the fistula. Univariate analysis of the factors predictive of conversion was done using Mann-Whitney and chi-square tests.
RESULTS
Fourteen patients underwent 15 procedures. Six patients were males and 8 were females. The diagnosis was Crohn's disease in 10 cases and diverticulitis in 4. All patients had their fistulas diagnosed preoperatively. Investigations consisted of Barium studies, colonoscopy, and computed tomography scan where appropriate. Among those patients with Crohn's disease, the fistulas were ileocolic in 3 cases, ileo-cutaneous in 1, colocutaneous in 1, colovesical in 1, ileo-vaginal in 1, and ileo-ileal in 3. The fistulas were colovesical in 4 and colovaginal in 1 amongst the cases with diverticulitis.
In 10 cases, the operation was the primary procedure, but 5 cases were for recurrences. Four procedures were performed after previous resections for Crohn's disease and one after the laparoscopic management of a colovesical fistula secondary to diverticulitis where only the fistula was divided with an Endo-GIA stapler.
All patients had normal inflammatory markers. Table 1 gives the details of all the fistulas present in these patients with information about the procedure that was performed.
The mean blood loss was 238.4 mL (standard deviation, 155.6; median, 200). The mean operating time was 119.2 minutes (standard deviation, 38.93; median, 120).
Four cases had to be converted due to bleeding (23%). One was in a patient with diverticular disease who had a recurrence of his colovesical fistula. The other 3 conversions were in patients with Crohn's disease who had ileal fistulas, 2 of whom were being operated on for disease recurrence having had resections in the past. On univariate analysis, the factors predictive of conversion were the presence of a mass on clinical examination and surgery for recurrence. A single case of wound infection following conversion for a colovesical fistula was the only postoperative complication.
DISCUSSION
The difficulty in dissecting the plane between the inflamed bowel and the other loop into which the fistulizing has occurred (victim loop) often necessitates conversion or the resection of both loops of bowel. This is not necessary, and an attempt should be made to dissect this plane and transect the fistula to enable resection of the diseased loop and closure of the hole in the "victim" loop. 8 In our earlier smaller series 9 of patients with Crohn's disease undergoing laparoscopic surgery, we commented that division of the fistula with the help of an Endo-GIA stapler was associated with no recurrences after a median follow-up of 24 months. Since then with further follow-up (median, 59 months), the fistulas have not recurred though the inflammation has in 2 patients. One patient is still under treatment for disease recurrence. This patient had a biologically aggressive form of the disease, and before division of the fistula had already had a laparoscopic left anterior resection and a right hemicolectomy.
The idea of a stapled fistulectomy has been suggested earlier. 10 Especially now, with accumulating evidence that newer treatment modalities such as Infliximab 11 may be effective in treating bowel fistulae in patients with Crohn's disease, it is likely that a laparoscopic stapled fistulectomy could be followed by the administration of these newer antiinflammatory agents or that this minimally invasive procedure could be reserved for those fistulas refractory to these agents.
However, this would only be possible if dissection in the plane between the affected loop and the other organ is possible. It will also be essential to ensure that no strictures are present distal to the fistula, preoperatively. This is especially pertinent to laparoscopic surgery as tactile sensation is lost. Of the 2 cases with sigmoid diverticulitis where a stapled fistulectomy was attempted, the fistula recurred in 1 patient with a colovesical fistula and was managed by a sigmoid resection.
The conversion rate of 23% in our series is nearly comparable to the rates reported. 5, 6 This rate is probably high because of the presence of a mass in 3 of the 4 cases that had to be converted and because a third of the cases underwent surgery for recurrence. Canin-Endres et al 2 commented on the high conversion rate in those cases of Crohn's disease where fistulas exist in combination with the presence of a mass.
The complication rate in our series is extremely low with only 1 case of postoperative wound infection. This is even lower than the rates reported in the literature so far. 12 This small series of patients demonstrates that when laparoscopic surgery is attempted by an experienced surgeon, the incidence of adverse effects can be reduced.
